A 74-year-old woman visited an otolaryngology clinic with pharyngeal pain, and was diagnosed with a peritonsillar abscess. She received antibiotics and underwent incisional drainage, but displayed high white blood cell and blast cell counts, and was referred to our hospital. Gram-negative rods (Leptotrichia trevisanii) were detected in blood cultures performed on admission. She was diagnosed with bacteremia and acute myelogenous leukemia (FAB classification: M1). After antibiotic therapy, she temporarily recovered from the bacteremia, but subsequently died on day 34. Although Leptotrichia trevisanii bacteremia is extremely rare, clinicians should consider it in cases involving immunocompromised patients with oral lesions.
Introduction
Leptotrichia species are anaerobic Gram-negative rods that inhabit the human oral cavity and act as pathogens in periodontal disease. Although systemic infections involving Leptotrichia species are infrequent, severe infections have been reported in immunocompromised patients (1, 2) . However, in most previous cases, the causative bacteria was Leptotrichia buccalis (L. buccalis), and Leptotrichia trevisanii (L. trevisanii) has only been isolated in four cases (3) (4) (5) . We herein describe a case of acute myelogenous leukemia complicated with L. trevisanii bacteremia. In addition, we review the previously reported cases in which Leptotrichia species were identified in blood cultures (3, 4, (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) .
Case Report
A healthy 74-year-old woman developed pharyngeal pain and a fever, and visited an otolaryngology clinic. She was diagnosed with a right peritonsillar abscess, for which incision and drainage were performed. Despite the administration of oral antibiotics, her pharyngeal pain and fever persisted, and a blood test revealed a white blood cell count of 474,600/μL (blast cells: 97%), leading to a suspicion of acute leukemia. Therefore, the patient was referred and admitted to our hospital.
The following results were obtained during a physical examination performed on admission: body temperature, 37. 4 ; blood pressure, 112/70 mmHg; heart rate, 110/min and percutaneous oxygen saturation, 90% (on room air). Redness and swelling of the right tonsil and the incision wound were noted, but there was no discharge. No periodontitis, gingivitis or mucositis was observed. In addition, no lymph node enlargement was detected in the cervical region, no abnormal cardiac or respiratory sounds were heard and there were no other findings of note.
A blood test demonstrated the following findings: a white blood cell count of 410,000/μL (blast cells: 99%, lymphocytes: 1%); red blood cell count, 288×10 4 /μL; hemoglobin level, 9.1 g/dL; hematocrit, 27.1%; platelet count, 1.7×10 4 / μL and C-reactive protein, 15.9 mg/dL. Other tests revealed mild liver dysfunction and normal renal function.
A bone marrow examination detected acute myelogenous leukemia [French-American-British (FAB) classification: M1]. Infiltrating shadows were noted in the bilateral lung fields on chest radiography, and ground glass opacity was noted in the bilateral lung fields on chest computed tomography. A sputum examination could not be carried out.
The patient was considered to have pneumonia caused by Gram-negative rods or fungus, and was treated with 1 g of ceftazidime every 12 hours, 150 mg/day of micafungin and 2,000 mg/day hydroxycarbamide. On the seventh day, spindle-shaped Gram-negative rods were cultured from three of the four blood samples (BacT/Alert Microbial Detection System, SYSMEX bioMerieux Co., France) collected on the day of admission (Figure) . Based on their morphology, they were suspected to be Leptotrichia species. The cultured bacteria were subjected to a 16S ribosomal RNA gene sequence analysis in the Department of Microbiology of Gifu University Graduate School of Medicine. As a result, it was found that the 16S ribosomal RNA gene sequence of the isolated bacteria displayed 100.0% homology with that of L. trevisanii type strain ATCC 700907 (AF206305); thus, the Gram-negative rods were identified as L. trevisanii. Susceptibility testing was performed using the dry plate microbroth dilution antimicrobial susceptibility testing method (Eiken Chemical Co., Japan), and the minimum inhibitory concentrations of the causative bacteria were as follows: penicillin G, ! 0.03 μg/mL; sulbactam/ampicillin, ! 6 μg/mL; cefmetazole, ! 1 μg/mL; clindamycin, ! 0.12 μg/mL; meropenem, ! 0.25 μg/mL and sparfloxacin, ! 1 μg/mL. Ceftazidime was replaced with 1 g of meropenem administered every eight hours and 600 mg of clindamycin administered every 12 hours. Blood cultures performed on the seventh, ninth and 16th days were negative. The infiltrating shadows in the bilateral lung fields disappeared on the 18th day. Antibiotics were continued, and chemotherapy for leukemia was initiated on the 19th day, but the patient's fever recurred during the bone marrow suppression, so the chemotherapy was suspended on the 24th day. Blood cultures performed on the 26th day detected Enterococcus faecium and Staphylococcus epidermidis, and the patient died due to refractory sepsis on the 34th day. L. trevisanii was only identified in the blood cultures performed on the day of admission.
Discussion
Leptotrichia species are anaerobic Gram-negative rods that inhabit the oral cavity, intestines, urogenital system and female genital tract of humans (1, 2) . As with other oral flora, Leptotrichia species are associated with periodontal disease and oral cavity abscesses. They are rarely isolated from blood cultures obtained from patients with hematological malignancies, and the cases in which they are isolated are usually considered to involve opportunistic infections. On the other hand, the isolation of Leptotrichia species from infective endocarditis patients with a normally functioning immune systems has been reported. Eribe et al. (1) reported that Leptotrichia species can cause opportunistic infections that lead to bacteremia in neutropenic patients with oral mucosal injuries.
At one point, L. buccalis was the only known Leptotrichia species, but new species have recently been reported, such as
L. trevisanii is an aerotolerant Gram-negative bacterium belonging to the genus Leptotrichia in the family Fusobacteriaceae, and was first described by Tee et al. in 2001 (3) . L. trevisanii has only been identified in five patients, including our patient and four other patients whose cases were reported in Japanese (3) (4) (5) . The characteristics of these patients are outlined in Table 1 .
In a search of the English language literature, we found that between 1980 and 2011, 35 case reports described the detection of Leptotrichia species in blood cultures. After excluding two cases for which insufficient clinical information was provided, we investigated the clinical findings of the remaining 33 cases and our patient [34 cases in total; Table 2 (3, 4, (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) ]. The patients' ages ranged from three to 84 years (mean: 43.7 years), and there were 17 men and 17 women. Regarding the underlying disease, the most common underlying disease was hematological malignancy (present in 17 patients), followed by solid tumors (found in five patients). Eighteen patients were receiving chemotherapy, and neutropenia was detected in 18 patients. Obvious intraoral lesions were present in many cases (19 patients) , and the site of entry was assumed to be the oral cavity in most cases. The most frequently identified species was L. buccalis (22 patients), while other Leptotrichia species were rare. However, the causative bacteria were not identified using 16S rRNA sequencing in these cases; therefore, the bacteremia patients who were considered to have been infected with L. buccalis might have included some patients that had actually been infected with other Leptotrichia species.
Escherichia coli, Fusobacterium nucleatum, Stomatococcus mucilaginosus and Viridans streptococci have all been identified in blood cultures at the same time as Leptotrichia species. Twenty-six patients were diagnosed with bacteremia, which was the most common diagnosis, followed by Leptotrichia species act as pathogens in periodontal disease (1). Our patient was suffering from an underlying disease, acute myelogenous leukemia, and was in an immunocompromised state. In addition, she possessed almost no mature leukocytes, and hence, was in a state similar to neutropenia. We speculate that after the peritonsillar abscess developed, L. trevisanii invaded the patient's blood vessels, resulting in bacteremia, as was described in previous reports (2) (3) (4) 11) .
Although L. trevisanii is a rare causative pathogen of bacteremia, it should be considered as an opportunistic pathogen, and oral anaerobes, including L. trevisanii, should be considered in cases involving patients with oral lesions.
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